Effect of structural variations in cholesteryl-conjugated oligonucleotides on inhibitory activity toward HIV-1.
A number of oligonucleotide analogues containing internucleoside phosphorothioate linkages and a covalently attached cholesteryl residue was synthesized and tested for activity against HIV-1 in cultures of Molt3 cells. Structural features important for high antiviral activity are the presence of a cholesteryl moiety, a run of terminal phosphorothioate groups, and the presence of nucleoside residues. An increase in length of the tether between cholesteryl and phosphorus from six to 14 atoms has no significant effect on antiviral activity, and up to one-half of the internucleoside links in a cholesteryl-conjugated phosphorothioate oligomer and one-third of the internucleoside links in a nonconjugated phosphorothioate can be replaced with phosphodiester links without much change in antiviral activity. However, replacement of nucleoside units in the oligomers by a simple analogue (-OCH2CH2CH2O-) yields inactive or very weakly active compounds, even in the presence of a cholesteryl group. Dose-response patterns for assays in which cholesteryl-conjugated oligomers are added to test cells either simultaneously or subsequently to viral infection are similar for homooligomer derivatives and for oligomers containing "antisense" sequences, suggesting a similarity in mode of action for the two classes of oligomers in this system.